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(54) [Name of Invention] Xanthan gum reforming method and reformed xanthan gum 



(57) [Summary] 



[Subject] Jo improve the viscosity of xanthan gum solutions; to reform xanthan gum 
into a less spinnable. less mushy substance; and to increase its reactivity. 

[Method of Solution] Reduce the spinnability of solutions by heating refined powdered 
xanthan gum, and reform xanthan gum so that 1%-concentration, 25°C solutions will 
achieve a viscosity of 1 .200 cps or higher. 
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[Scope of Patent Claim] 

[Claim 1] A xanthan gum reforming method characterized by a reduced solution 
spinnability by heating refined powdered xanthan gum and a viscosity of 1 ,200 cps or 
higher in the state of 1%-concentration, 25^ solutions. 

[Claim 2] The xanthan gum reforming method as claimed in Claim 1, which is 
characterized by the aforementioned heating to be performed at a temperature of 60°C 
orjiigher. 

[Claim 3] The xanthan gum reforming method as claimed in Claim 1, which is 
characterized by the aforementioned heating to be performed by adding acid. 

[Claim 4] Reformed xanthan gum obtained by heating refined powdered xanthan gum 
and characterized by a lower solution spinnability than that before heating, and a 
viscosity of L200 cps in 1%-concentration, 25°C solutions. 

[Detailed Description of Invention] 
[0001] 

[Technical Field to Which Invention Belongs] 

This invention relates to a xanthan gum reforming method and reformed xanthan gum. 
[0002] 

[Conventional Process] 

Xanthan gum is a natural polysaccharide produced outside of xanthomonas campestris. 
a microbe, and comprises glucose, mannose, and glucuronic acid. Xanthan gum is 
generally produced by purely culturing xanthan campestris with a grape sugar or starch 
medium, recovering it by alcohol precipitation, and then refining, drying, and grinding 



it. 

[0003] 

Xanthan gum is soluble and viscous in cold water. However, its viscosity in a 
solution under external force is quite different from than in a solution in a static state 
under no external force. This property is called pseudo plasticity. While other gums 
and starch solutions basically get viscous at low temperature and decrease in viscosity 
as temperature increases, the viscosity of xanthan gum solutions is • relatively 
temperature- independent. Xanthan gum is also excellent in salt resistance and acid 
resistance. Because of these properties, xanthan gum is widely used as a viscosity 
amplifier for dressing, ketchup, mayonnaise, fish guts pickled in salt, shellfish boiled 
in sweetened soy sauce, etc. * 

[0004] 

[Subject to be Solved by Invention] 

Although xanthan gum is inferior to guar gum and other gums in viscosity, it is highly 
spinnable. Compared with starch and tamarind, which feel mushy, xanthan gum is 
viscous and gritty and has a feel of paste like other viscosity amplifiers. A xanthan 
gum solution is not capable of gelling itself but gels in combination with locust bean 
gum and becomes viscous with guar gum. However, xanthan gum is low in reactivity 
and provides a low degree of gel strength . " 

[0005] 

As a result of research in xanthan gum reforming, the inventors discovered that the 
viscosity and reactivity of xanthan gum solutions can be improved simply by treating 
xanthan gum in a powdered state. 

[0006] 

[Means to Solve Subject] 

Specifically, this invention is intended to reduce the spinnability of solutions by 
heating powder xanthan gum and, at the same time, to reform xanthan gum into gum of 
a viscosity of 1,200 cps or higher in a 1%-concentration, 25°C solution. In this 
invention, xanthan gum powder is heated at a temperature of 60 °C or higher, 
preferably by adding acid. 

[0007] 

Viscosity generally refers not only to viscosity, a property which can be measured 
using a viscometer and expressed numerically, but also to properties such as 
spinnability and the feeling of mushiness, which cannot be explained numerically. 
This invention ensures improvement of viscosity as well as these unexplainable 
properties. As mentioned before, the viscosity of xanthan gum as a solution hardly 
changes even if heated to 80°C or higher. By heating xanthan gum in a powdered 
state, however, a viscosity of 1,200 cps or higher can be expected from a 1%- 
concentration, 25°C solution, spinnability can be expected to decrease below the level 
before heating, and gritty xanthan gum becomes mushy. Refined xanthan gum does 



not have these properties and is therefore applicable to a wide ranee of uses as a 
viscosity amplifier, etc. This reforming improves the reactivity of xanthan gum and 
enables xanthan gum to display a strong capability of gelling when mixed with other 
polysaccharides. 

[0008] 

[Invention Implementation Procedure] 

Referring to the figures shown below, an example of implementing this invention is 
described. We heated refined xanthan gum powder in a thermostat at different 
heating temperatures for different heating periods. We made a 1% solution using 
heated xanthan gum and measured viscosity at a temperature of 25 °C. The 
measurement results are shown in Table 1 below. 



[0009] 
[Table 1] 
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Heating Condition 
2 hours 
' ; 6 hours • 
1 5 hours 



55°C 
980 cps 
980 cps 
980 cps 



&0V 
1,220 cps 
1,580 cps 
7,700 cps 



90°C 
1,420 cps 
(9,620 cps 
198,000 cps 



[0010] 

The viscosity of a 1% solution using untreated xanthan gum was 980 cps. Table 1 
shows data measured at 55X^, 80°C, and 90t, respectively. The data indicates, first, 
that although no changes were observed in heating at 55°C, viscosity underwent 

significant changes at 60 °C and higher temperatures, and second, that viscosity 
increases ;Jn proportion to temperature and time. The practicable heating conditions 
are 80 - 120°C and 30 minutes to 24 hours. 



[0011] 

Another result is that reforming is promoted by heating xanthan gum under the 
influence of acid. Table 2 shows the viscosity of a 1% solution using xanthan gum 
powder heated with 2.5% of sulfuric acid added, and the viscosity of a 1% solution 
without sulfuric acid. 



[0012] 
[Table 2] 

Heating Condition Viscosity 

Sulfuric acid added 80°C, 10 hours 19,000 cps 

No sulfuric acid added 80°C, 10 hours 8,540 cps 

90°C, 10 hours 23,700 cps 



[0013] ^ . 

The viscosity of the 1% solution used before xanthan gum reforming was 1.020 cps. 
The above result indicates that heating with acid can promote reforming effectively. 

[0014] 

Described below is the test data, which indicates that reactivity is improved by heating 
xanthan gum powder. Fig. 1 shows the measurement result of the relationship 
between the xanthan gum/locust bean gum mixing ratio and gel strength. Fig. 2, Fig. 
3, and Fig. 4 show the measured gel strength when xanthan gum and konjak mannan 
were mixed, when xanthan gum and tara gum were mixed, and when xanthan gum and 
guar gum were mixed, respectively. In all figures, the mark o indicates that heated 
xanthan gum (at 90°C for 10 hours) was used, and the mark x indicates that untreated 
xanthan gum was used. 

[0015] 

As described earlier, xanthan gum itself is not capable of gelling but gels when it is 
mixed with locust bean gum, etc. . The results of Fig. 1 to Fig. 4 indicate that reformed 
xanthan gum increases in reactivity and forms strong gel when mixed with another 
gum. 

[0016] 

The experimental data shown below indicates that the spinnability and feeling of 
mushiness of reformed xanthan gum solutions change after treatment. As shown in 
Fig. 5(a), a xanthan gum solution was retained in a 3-cm-high, 5. 5 -cm-diameter 
container, and the container was removed as shown in Fig. 5(b) to allow die solution to 
spread. The size of the spread, which is generally in the form of an ellipse (or a circle 
if perfect balance is kept), was measured with the longer axis and the shorter axis as the 
diameter A and the diameter B, respectively. The treatment conditions and the 
relationship between the diameter A and diameter B are shown in Table 3 below. 



[0017] 
[Table 3] 

Treatment Condition A [cm] B [cm] 

Untreated 15.0 13.5 

90^, 3 hours 13.5 12.5 

90°C, 6 hours 10.5 9.0 

90°C, 15 hours 5.0 6.5 



[0018] 

The above experimental data indicates that the xanthan gum solution becomes less 
likely to spread and decreases in spinnability when heated in a powdered state. At the 
same time, the feel of the solution changes from gritty to mushy. Another finding 
obtained from this invention is that xanthan gum can be less pasty than starch as it is 
being changed into a starch-like state. Unlike starch, xanthan gum reformed by this 
invention ensures stable quality because it is not enzyme-decomposed. 
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[0019] 

Xanthan gum reformed by this invention can be used for the following purposes: 

(a) As a substitute for fat 

Fat can be reduced by mixing xanthan gum with low-fat mayonnaise. low-fat 
margarine. low-fat dressing, low-fat spread, etc. 

(b) For improved viscosity 

The pasty feel of starch can be reduced by mixing xanthan gum with flower paste. 
Mixing xanthan gum with honey or sauce can remove spinnability. Xanthan gum 
also makes whipped cream, mayonnaise, cheese, ice cream, dressing, etc. more 
viscous. 

[0020] 

Xanthan gum reformed by this invention is applicable not only to food but also to 
shampoo, shaving cream, etc., as well as to industrial purposes as a ground coagulant. 

[0021] 

[Effects of Invention] As stated above, heating powdered xanthan gum improves both 
viscosity and reactivity, and reduces spinnability in particular, ensuring wide 
applications of xanthan gum as a viscosity amplifier, etc. 

[Brief Description of Figures] 

[Fig. 1] Fig. 1 shows the data indicating the relationship between the xanthan 
gum/locust bean gum mixing ratio and gel strength. 

[Fig. 2] Fig. 2 shows the data indicating the relationship between the xanthan 
gum/konjak mannan mixing ratio and gel strength. 

[Fig. 3] Fig. 3 shows the data indicating the relationship between the xanthan gum/tara 
gum mixing ratio and gel strength. 

[Fig. 4] Fig. 4 shows the data indicating the relationship between the xanthan' gum/guar 
gum mixing ratio and gel strength. 

[Fig. 5] Fig. 5 shows the experimental conditions for testing of the viscosity of the 
xanthan gum solution. 

[Fig. I] 

1. Gel Strength 

2. Heated . 

3. Untreated 

4. Xanthan Gum 

5. Locust Bean Gum 



6. Mixing Ratio 
[Fig. 2] 

1. Gel Strength 

2. Heated 

3. Untreated 

4. Xanthan Gum 

5. Konjak Mannan 

6. Mixing Ratio 

[Fig. 3] 

1. Gel Strength 

2. Heated 

3. Untreated 

4. Xanthan Gum 

5. Tara Gum 

6. Mixing Ratio 

[Fig. 4] 

1. Gel Strength 

2. Heated 

3. Untreated 

4. Xanthan Gum 

5. Guar Gum 

6. Mixing Ratio 
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[Fig. 5] 

(a) Retained in Container 



(b) Container Removed 



JUN-23-93 09:29 PM NPR — NATIONAL. STflRCHSCHEM 



(Sl)Int.CI. * 
A23L 1/05 
// C08B 37/00 



f#lfl^ 10-33125 
(Asmsn 'Ptfio-jp ( 1 9 9 8) 2/i ion 



<»)/MHI1 



1 9 3 0 S5 
•ft* 8* (1 8 9 6) 7H2 3I 



A23L 1/04 

C08B 37/00 B 
(71)/|}«A 0 0 0 1 1 8 6 15 

filftftflWil/Wftjffi 5 0 7 4 #« vw& 



(54) '[ffl9JOf,ft] ^*>*>#A«)am/;tfeftt«Wt**>^ 



(57) ceiv] 

hud ^a*^^^^ tji^ 
afcWMfc. 2 5r^jtwstr'i, 2oo cp 



1000- 



900 




J'JH-23-93 09:2-5 PM NPR-NflTIQNAL STfiRCHSCHEn 



P . 04 



( 2 ) 



m*mm*n k**s m i % 2 5 

2 STJaAttttTC 1 , 2 0 0 cps JHhottBlEtJf/l-ftc 
[000 1] 

(Xanthan Gum) a&RJjVUktf&ft^V^fytfAr 
[0 0 0 2] 

[0 0 0 3 ] ^>5f >XfA»5Wfr/W:}rt«!UTlWjt^ 
V^«)*S/3-K • fvTs+vl (piaodo-plntlc) «» 

[0 0 0 4] 

A ft '/7 Atf* ittt L TM'^l >k « at % r. 



car- 1 0-2 3 ! 2 5 



[0 0 0 5] *WHvmt +*>*>#a«)«hi:-3 

[0 0 0 G] « 
%, 2 5t:o*}|ttrei, 2 0 0cps JXhdDMSt^ 

**v*>XfA»*«A«MWtt. ootjjsu-e 
i»i««ai-pjin«rt-*ciitj:-3T. -eo^fftit 1% 

ffl/ff, 2 5tt»l, 2 OOcps ttkfcV^JMWflc, 

[0 00 8] 
[0 0 0 9] 

(^1] 



JJH-23-98 09:30 



NPR-NATI ONAL STflRCHS.CHEP1 



p . as 



( 3 ) 



'K- 1 0 — 33 ! 2 





55t 


sot 


9 fl t 


1 fl *ffl 


9 9 0 apt 

a a a C pt 

8 9 Q ap* 


I 

i . a a o bps 

1 . s a Q epi 
7 1 7 0 0 apg 


I « 4 2 Q cp* 
0. U 0 3» 
t H, OOOen 



«tt«l4. 9 8 0eps-C*ij. Aim 5 5 r, 8 0 10 

«U3*l*ih«fe*fhf4. 8 0 - ] 2 0 3 0 2 4 
WW***. 





II* 


BBS* I0t, i o 4n 


19. 0 0 Q CP* 


Bftfrftft lot, 1 0 

>ot, iom 


$ 0 8 4 0 cpt 
3 3, 7 0 0 ep« 



(0 0 1 l] **>*>#Afc^^*«!M 
T?f r d w i: c J: g , acHA^ $^- k i^T-* 

ft. iuwwc **y*v#j>mAizm2. 5%*$ 

«IMitJ:«iiBWI«!)t«)i.jt Kl 

T. &2K7T<t. 

[00 12] 
[«2] 



ft' 



foo I 3] cto^r/u^/c^^^^ 

dcnawiDto i %4<ffr»a3ttt£tt 1 , o 2 o cps t?* , 

Witt, ^^^A^rj-^he-^tf^coft] 
W 4 It** >#a * if 7 —jib, fcffift L fizBj, 

[0015] **>*>#Attqt«rtty;u»«(lB±« 

MS (a) Iw^tj^JC. 



30 



««t-k. ft A, B<aB««:MWl3K4tt-. 
[0 0 I 7] 
1*3] 



40 





A C««] 


a 


[«] 




1 fl. 0 


i a. 


S 




1 a. s 




5 


sot, a 4iv 


1 0. s 


9. 


0 


B9t, 19B)||| 


9. 0 




1 



50 



[0 0 18] hOiBKy-***,. 
Wj&WfcJ:**. IW-oflftlBUcoj: ^ ( c«x4*»^ 



-93 as :33 Pfl NPR-HflTrONflL STftRCHftCHEM 

P . 36 



( 4 



[00 20] -«*IIfc:**«t^>,^ A(0flM 
IMI] 



10 



»IM 0-33 125 
6 

(0 0 2 IJ 

(MtttofviLQcgim] 

(1*1 1 ) +*>#>j{f4 * n-a* w K-v^y ^ 
WSJ ^^>**A*^M«:Jai(D^T.%^ 



CD 



1000 



soo 




6 * J On 
4 9 | «).«« (£j 



W4J 




JUN-23-93 09:31 Pfl MPR-NATIONAL STARCHSCHEfl 



p. a? 




